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PMCEDIM PAGE &.ANK-NOT PILMED

ABSGTPCT

'he practice of dependinr,' upon the lighting glare effect from standard light
fixtures installed on a DMZ, line security fence as a visual barrier to
intruders was simulated by test, and is evaluated in this report. Results of
the evalxision show that regular light fixtures installed six feet high on a
fence provide a visual barripr to intrriidnr - 100-watt stordard "hz. ......
fixtur zpaceea ten meters apart with regular oval reflectors facing out
perpendicular from the fence; or 300-watt Crouse-Hinds Model No. PLB 1r7574
incandescent fixtures spaced 30 meters apart. The 300-watt Crouse-Hinds
light was more effective due to its wider angle light beam (1800) and its
higher irntensity.
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1INI R ODT JCTTION

'JThis report is a record of restalts of a simulated 11,1Z (Demilitarized Zone)
fence lighting test to deterinine the effectiveness of ubing; a lighting gla-re
.,creen as an taid to patiolling the ii.•.

li several locations alonr the Bt in Korea, local cormiaiLders have used.
improvised lifghtins systems on the B141" fence; to•y placed simple 1i0-watt
incnd,.,scent lighting licctures at eye level height or' the ftnce, s-aceda 10
meters 'apart. 'tlhe lights were intended to light up the area in front of the
fence so that rcotet:tial] intruders could be "spotted", while icaking it dJiffi-
c.ult for encni unipers to rer the U. S. ;rmy p.atrol personnel who opera-{-e in
lack of the fence. The U. TRoops believed thiL the glare from these lights
was effective in shjielli'* the patrol personnel from the view of eney snipers.

T1e U. S. Army Ian•d Warfare Laboratory conducted a brief feasibility investi-
fation to evaluate the practice of using linhting plare as ani aid in patrolling-
the DNZK feice line. rm-ie stope of the investigation was limited to a simple
test in whi ch such prc ijes" on the Korean Dl.Eý, fence were simulated and eval-
uated.

'!Te over-all plan of this ieporu is to state the tes-t results in a brief and
concise maimer.

CON CGLUtD IO N1S

1. The lighting effects from light fixtures appropriately located on a secur-
ity fence provide an effective visual barrier to intruders; troops who are
behind such a fence, provided they stay approxi•mately ten feet behind the
iv:nce, are not visilble to snipers nor intruders.

2. The 100-watt standard incandescent fixtures with standard oval reflectors
installed approximately two meters high and thirty meters apart on the fence
provided an effective visual barrier. See Figure No. .1.

3. The 300-watt Model PID incandescent light fixtures, installed ap!roxi-
mately 2 meters high and 30 meters apart on the fence, provided a more effec-
tive visual barrier and a greater illuminated distance than the standard 100-
watt fixtures spaced at 10-meters. Superiority of the Model B1AS fixture is-
attributablle to its greater intensity and its 1800 lateral coverage of the
light beam.

4. Lither of the lighting arrangements - the 300-watt Crouse-Hinds fixtures
spaced at 30 meters or the 100-watt fixtures spaced at 10-meters - will pro-
vide sufficient illumination that intruders can be seen at distances up to 100
meters; PUT ANY LIGHTING IS DET2I•I1fTAL 'IT NOhdIAL NIGHT VISION, AND THESE
LIGHTS ARE NOT DIPFEBSET Ii T••AT RESPECT: UIPY DESTROY TME SENTRY' S NIGHT
VISION TN THAT HIE CANNOT SEE FURTHER OUT THAN THE ILTJ ,I/hATED AREA.
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DESCBIJPTIOHI OF TEST

TustU itemstS I - 4 -L.L
9

t~ f~trsvre- -aldo h usd

of a typical security fence, i.e. Figure No. 1; each fixture was placed at
approximate eye-e]vel height al c-,ve the ground, and positioned so as to shine
outward peoendicular from the ,encc and parallel to the ground. Two differ-

a. Cue set consisted of' 9 each 100-watt, incandescent lamps with standard
rouwd reflectors, Figure No. 1, spa.ked. approximsitely 10 meters apart. This
type of light fixture simulated the type which h-ad been used on the PDW, fence
by the troops in Korea.

b . The other set was composed of C each 300-watt incandescent fixtures
spaced approximAtely 30 [Ctýras ap•art. These fixtures were Crouse-Hfinds Model
Noo, PIL 4 -75-4, desiýgjed and m=nufactured comnercial:l Thy Crouse-Hinds Company
"..for protective lighting of areas such as a fence line....". ie manufac-
tucr-elr's data on the 9-Th Tine of fixtures is included herein as Appendix A.
As set forth in Appendix A, the manufa.cturer'S instructions con-erning mount-
ing height are Pas fc']l.o:

'Mountin: height for each installation depends upon result desired and
contour of rmd. Whfere ground is level, a low mounting height is usually
Sdesi.rahle for rroducing mcx-imu; glare to an intruder and best visibility to
a watch In.. "

Tt'st Procedures: The test. personnel were divided into two te-ams; one tean;r
operatin,-7 as simulated vatchman behind the fence, and the other operating as
potentia.l i.-trcdexs. The notential intruders atteLopted to use optical aids
secek as binc-:ularýs, ad) ustable range telesc-upes, and Questar telescopes.
iuring, the series of tests the teams alterntated, once operating as watchmen
and then as potential intraders.

,Ech test run was conducted in two phases; first without lights of any kind,
and then with one set of the lights shining. The objectives in each phase of
the tests were to determine:

a e if the potenti 1 ill[ rudt-i couLd See b Last ...t.i.i. ifn -f .......
see troops walking inside the fence line.

b. if the troops inside the fencc, could see the potential intruders
crawling along or crouched on the ground at distances up to 100 meters out
from the fence.

The tests were conducted tinder the following different climatic conditions:

a. The weather was clear and cold (approximately 30 0 F). The moon was
shining brightly. The ground was covered with new snow.

b. The weather was clear and cold (approximately 350F). T1he moon was
shining at approximately 1/2 strength. The ground was covered with snow,
brightly glazed by previously free-ing rain.
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c. Thu weather was cloudy Lid cold (approximately 360F), with medlum to

heavy rain b-ut no fag. 'The nighU was dark, with no moonlight. The ground was
comipletely cleoT- of snow.

d. The weather was clear and cold. qhe nig]ht was darh, with no moonlight.
ITI gronad was completely clear of -Orc.

rPr'ot H e,<,,]t s;

a. With 1No Lights: Night vision was fairly good during the cloudy nights,
and exceptionVOlly good oG the niights when the snow covered ground was lighted
by the moonlighlt. With the snow cover prevailing, all areas on both sides of

the fence were complletely visil le out to several hundred feet. Potential
intruders would have had no difficulty in sigrhting the patrol troops; and the
patrol troolps wuuld have had no difficulty in sighting the potential intruders
provided the potential intruders were not crouched in the underb.rush which came
to within approx. 200 feet of the fence.

L. With tho 100-Watt Light Rixtures Saced 10-Meters Apart; Figures 2, 3,
and 4.

(1) As long as the troops inside the fence kept approximately 10 feet
away from the fence the potential intruders could not see them; but when the
troops ene closer to the fence they were at times partially visible to the
potential intruders.

(2) Variable range telescopes, binoculars, and a Questar telescope were
used in an attempt to see past the fence. These optical aids were found to
be of no benefit to potential intruders. Attuempte toward overcoming the visuasL
barrier were also tried by using vision blocking aexices to narrow down the
field of view sufficiently that the lights were not within the observer's
field of view; this practice was of no benefit either.

(3) The snow cover, the moonlight, and the rain did not have any observa-
ble effect on the potential intruders' capalility to see troops activity behind
the fence.

(4) As long as the potential intruders were not crouched in the under-
brush they were vis .. n thelij troos_ behind the fence at distances as far out
or further than 100-meters from the fence.

(5) The patrol troops' night vision - their capability to see further out
than the illuminated area - was destroyed. rhe lighting contrast between the
lighted area and the unliC-ied area prevents visilility into the unlighted
area.

c. With the 300-Watt Fixtures Spaced 100-Feet Apart, Figures 5 Through ':

(1) Personnel walking behind the fence were not visible to personnel in
front of the fence. On a moonlighted snow covered night the troops behind the
fence were not -isible to the potential intruders, not even when the troops
put their faces direc'lly against the fence; but on a dark rainy night it was
necessary for the patrol troops to keep a few feet away from the fence (approx-
imately 10 feet) in order to remain invisible to the potential intruders.



(2) Lateral coverage of the 300-watt Crouse-Hinds fixture was 1800, and

dari spots, Lnd regarcdless of the angle at which the potential intruder looked
at the light, he was looking into the light bcam. This feature can be seen by
comijaring Figures No. 8 and 9, a side view of the 100-w•att fixtures and the
3WO'..jv•Altt f'ix.+tures rer-ertive!l,, A s•,TI.-*rr cal- be . ."c.....

Fig, ures 2 and 6.

(3) Au long as the potential intruders were not crouched in the under-
brush they were visible to the troops from behind the fence at distances as
far out or further than lOO-meters from the fence.

('i) A wa.s the case with the 100-watt lights, optical aids were of no
benufit to the potential intruders.

(5) Also, as experienced with the 100-watt lights, the patrol troops'
night vision outside the lighted area was destroyed - the lighting contrast
between the liohted area anid the unlighted area, prevents visilility into the
unlighted area.
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1p"FIOUPE NO. 3: 100-Watt Fixtures SpacE' 10--Meters Apart-

Shining Over Snow Covei d Terrain



rv~mii 1.' 4, 100-Watt Fixtures 4paced 1-0-Maters
Atcari on thie Sec aritv,. Fence
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FIGURE NO. 5: 300-Watt Crouse-Idinds model 112, 4y5y4
Fijxtures Ftaýced 30-Meters Apart

rn-A
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NOT: Although the light fixture is positioned to-
direct the light out perpendicular from the

fence, even when standin•g adjacent to the

fence the intruder is looking into the light

Le-a - because the light bearn has 18 0 c

laiteral coverarye.

FIGUWRE NO. 6: 300-Watt Crouse-Hinds Model PLY,': )757
Fixtures Spaced 30-Meters Apart

V.i



FIGURE ITO. 7: 300-Watt Grouse-H1inds Model PLJ3 4Y7574
Fiýtures ýpaced 30-Meters Apart

.a
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FIGLJF(Z No. 8: 100-Watt Fixctures c-aced 10-Mcters Apart

Fl(,!J 1,0. T>:j 3C- t i it,_rcS 'l-aced 3O-Meterb Apart
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APPETDIX A

Manufacturer's Data on the Crouse-Hinds Security
Fence Light Fixtures Model No. PL3 47574.

I



PLB

Designed for protective lighting of areas Model Lamp Wattages Acceptable*
such as a fence line where a lighting unit PLB 200 or 300 watt, PS-30;
with wide horizontal beam spread and 300 or 500 watt, PS-35;
narrow vertical beam spread i5 reduced. 2'1500, 4OA, 6C000 or 10000 lumen,

7" LCL, street lighting service.

kornmps not Inilud"

Special incandescent lighting fixture for protective lighting. Series or multiple lamps. Cast aluminum
construction. Fresnel lens, 200 to 500 watt, 2500 to 10000 lumen.

Photometric Data for estimating purposes

0mp Boom spru.! 4 Aam C-dliepe~er G
Wal"l K TYPO Lum.,ns Nor. Ver". LUInG.. 1f. A,. Mao. Mao. Moedl Cat N..

Stret Lt- Limp 47424

(0M/661 10000 16a' 206 3700 37% 8100 P P 472S474251
500 W., Pý-35 10750 140" 24' 3510 33% 5800 6570 PLO 47572
(500) 47574

igeeWý3ý WO*F-- 16 33% 3240 3670 P1. 47573
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Application Chart

FENCE LINE

S.ri FLDOLIH POLE, il I-01 GH

RICO5KMW MXIWJM 5flC155IRS easeUI shrein 51155 MSoie "Rie LIMONIS

___________________________Spacing(si) L~mp

(A) High inte~nsity illumination for important areas, such as muni- 125' 300-Watt or 6CLJ3Lumen
tions manufacturing, electric power plants, and s'butat~ans 150' 500-Watt or 10000-Lumen

(B) Low intensity illumination for less important areas such as 150, 300-Watt or 6000-Lumen
cantonment areas 2215' 500-Watt or 10000-Lumen

1ot1": 1 floedillttts hoed Iepen behin Ino tilion1ce to -%v. a docuble ovenuis of floodiirent bai.rwin itteini to that toilurs of a lamp wrili not
flki a section of the fec Ii.i dartnnos

2. Mounting heigt im -toinst FUliatici Oependir Upon resul Osired and cootoo' of ercaod. Whaene ground is level a ogrvrtill heigh1t is usually

d'sir"b"o foV produc-ing meaxmum glare to en intruder and best olsibii,ty to oa atchoss'r.
3 Olotanne, between pole$ and fence to, such installation wili deprend clove space aver able and iawuts desired, principally whether it Is desired to

;lgst a strip more We the "nSide0 oire rons0 the outside of the tinite line. Averse. distance back is 2S to 35 test.

Construction Features

Series Heads.- Three types available. Trunnion mounting has porcelain bushing with oval
hole (1- a Y4') for wine entrance. Series receptacle rated 5000 volts.

Multiple Heads- Three types availabie. 1runnion mounting has one-hole bushing for #14,
2/C cable (cable tiot included).

Lens Assembly- Fresnel lens with Aliak aluminum spherical reflector. Heat-resisting
outer cover glass available as, accessory. Lens assembly attaches to
mounting head in bayonet-type joint and is chain-connected for
ease in. handling during relaroping. Set screw holds lens assembly
securely in position on mounting head.

Finish- All cast aluminum construction with natural aluminum tinisht except
trunnion arm which is galvanized steel.

Selection Table
asersda catalog Ne. Description Old. laig. Strpg. Wt. Ilbs.1

47424 5¼W suspension, mtit for "rnift tamp 5 18.9

47ý425 Trios-on mtis. for "ties lam'p 1 21.0

47572 5½i poet too hi. fon multiple temp (mvogul) 1 14.0

47573 1;/u" pote top mote. ton mucltiple tamp (mvedium)l I .
575n4 Trtcvnici nmte. tor multip~e lampe (mogul) x 18.0

47577 1V4"' side arip finten oni. for staies lahmp 20.00



Dimensions & Weights

"4/474, #47577 ,47475 .47574 047572, P47573

* r4 Tro--on Arm
_ • Dimensions

tj"

I;;,ture Trunnion Hole Spec, g& Vla.
Cat. No Not Wt. (fbs.) X L M N P

47424 141 -,- . . .

42425 1.7 1 7/8 IN.1• 71 • •

41572 101, -. .. .

4)575; C - - -.. .

4)5)7 16 . . . .- -

Mounting Arrangements & Accessories

11 hpg. Wt.

Catallg No. Oescription, Sid. Pkg. (tin..)

Mounting Arrangements (047429 dnd ,47574 only)

.. l-FL51146 112"" slip fitter (pipe intrudes i25") 1 3.0

F1.56,49 2 ' slip fitter (pipe intrudes 2t,5") 1 3.5

,FL5652 2'12" slip fitter (Pipe intrudes 234") 1 4.0

"FL9613 Bracket base for 1" 2" pipe or vertical surface 1 27

MLt320 Crossarm base for wood a'm 1 2.0

AMLII4 Crossarm base for steel ar. 1 2.0

.7

Aoessories

K54710A Heat resixting outer cover glass--order PLB 1 2.0
arranged for Cover glass

MAY 1960 SECTION ,04 - 1i
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How To Order Suggested Specification

1. From desired photometric data and type of Lighting fixture(s) shall be Crouse-Hinds type PLB catalog
mounting select appropriate fixture catalog no. no... . ... for -watt, - lamp

Example: PLB #47425 complete with mounting accessory catalog no-.. . . .

2. Select desired mounting base catalog no. Lighting fixture shall consist of cast aluminum head with (medium, mogul)
(if any). lamp receptacle, galivanized steel trunnion arm (when furnished), Fresnel

Example: ML1320 base lens and Alzak aluminum reflecto, assembly attaching to head in bayonet-

3 Sielect desired accessory (if any). type joint and chein-connected for ease in handling during relaniping with

Example: KL4710A cover glass NU h- it to hold F. position. on hcod. Unt sha!, tNe arinui. tor . .. . .n.-

sion, trunnion, side slip-fitter, pole top) mounting on4. Order each of above items separately

indicating quantity desired.

17
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